Background and Aims: The symptomatic outcome of 135 consecutive patients operated laparoscopically for gastro-oesophageal reflux disease (GORD) by a minimal paraoesophageal dissection technique is reported. Patients and Methods: At a median (range) follow-up time of 25 months (6-82 months) we sent the patients a self-assessment questionnaire regarding symptomatic outcome of the operation. Results: Median (range) operation time was 65 minutes (33-185 minutes). Per-and postoperative complications occurred in four patients (3 %). There were no conversions and no mortality. The answering rate was 91 %. Of all patients, 87 % were free of reflux symptoms, 84 % without any medication, 99 % reported at least improvement, 90 %-95 % reported persistence of favourable outcome, 90 % were satisfied, 91 % scored the outcome as good or excellent, and 95 % of the patients were ready to recommend the operation to family or friend. However, 31 % reported dysphagia and 76 % troublesome gas bloating, causing problems in 24 % of the patients. No association between different outcome variables and crural repair could be shown.
only by surgical intervention. Medical management does not address the condition's mechanical ethiology; symptoms recur in more than 80 % of cases within 1 year of drug withdrawal (2).
Laparoscopic Nissen's fundoplication is widely accepted, and results, at least up to 5 years followup, are good and comparable to those following the open procedure (3-10). There are , however, many controversies regarding operative technical details. Should crural repair be done routinely? Can crural repair be done anteriorily or is the posterior repair to prefer? Is an extensive fundal mobilisation with division of gastric short vessels always necessary? Very few randomized clinical trials have assessed these questions and those who have usually show no difference in outcome between the different operative techniques (11) (12) (13) .
INTRODUCTION
GORD is a significant public health concern and a chronic progressive disorder prompting many patients to seek medical advice. GORD is defined as the failure of the antireflux barrier, allowing abnormal reflux of gastric contents into the oesophagus (1). It is a mechanical disorder and thus, can be corrected
We prefer to use what we call a minimal paraoesophageal dissection technique (Figure 1) as this technique minimises the operative trauma and risk, and shortens the duration of the operation. This is a report of the symptomatic outcome of 135 consecutive patients operated laparoscopically by this technique, with a median follow-up of 25 months, using a postal self-assessment questionnaire.
PATIENTS AND METHODS

OPERATIONS
Laparoscopic fundoplications were started at our district hospital (population 170 000) in January 1995. By September 2001, 140 consecutive patients have been operated for GORD, and the symptomatic outcome was retrospectively studied. Five patients (3.6 %) were operated by an open approach, due to failed previously performed open fundoplication (four patients) and oesophageal stricture (one patient), and were excluded from further analyses. The remaining 135 (96.4 %) patients were operated laparoscopically with a minimal paraoesophageal dissection technique, without any kind of crural repair in 90 patients (90/135; 66.7 %), with an anterior crural repair in 33 patient (33/ 135; 24.4 %) and a posterior crural repair in 12 patients (12/ 135; 8.9 %). The short gastric vessels were divided only in three patients (3/135; 2.2 %). A total 360°Nissen fundoplication was performed in 131 patients (131/135; 97.0 %), and a 270°Toupet-type fundoplication in four patients (4/135; 3.0 %).
PATIENTS
The male/female ratio was 93/42 (68.8 %/31.2 %). The median age of the patients (range) was 46 years (23-64 years). All patients were on proton pump inhibiting medication prior to operation. All operations were performed by the authors (MV; 67, PT; 68). Patient data were collected prospectively.
PREOPERATIVE ASSESSMENTS
All patients had an oesophagogastroscopy prior to operation and (at least) those without endoscopic findings indicating obvious reflux disease (oesophagitis) had a 24-hour pH recording and oesophageal manometry (96/144; 66.6 %). Indications for surgery were typical symptoms associated with reflux disease (heartburn and/or regurgitation) together with endoscopic findings of erosive oesophagitis or pathological 24h pH recordings. Eighteen (13 %) patients presented with histological evidence of intestinal metaplasia on biopsies (taken from the macroscopically changed mucosa at the lower part of the oesophagus), indicating Barret's oesophagus.
MINIMAL PARAOESOPHAGEAL DISSECTION
We developed a technique of minimal paraoesophageal dissection to avoid inadvertent damage to vagal fibers and Fig. 1 . The surgical approach used. An intraoesophageal bougie is inserted and the space between the oesophagus and the left crus is entered at the angle of His (A). The oesophagus is mobilised through the hiatus and the space between the oesophagus and the right crus is entered (B). A curved grasping forceps is passed behind the oesophagus (C), pulling the posterior pole of the fundus through a tight retrooesophageal window (D). Three interrupted sutures, using non absorbable material are used to fashion a 2 cm 360°wrap (E). The wrap is also anchored to the right crus (E).
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to reduce complications and operative time. Ultra-sound scissors were not used in this serie. We start the dissection at the angle of His and identify and enter the space between the oesophagus and the left crus ( Figure 1A ). The oesophagus is then mobilised through the hiatus for a distance of 4 to 5 cm ( Figure 1B) . A curved grasping forceps is passed behind the oesophagus from right to left ( Figure  1C ), pulling the posterior superior pole of the fundus through a small window behind the oesophagus ( Figure  1D ). Three interrupted sutures are used to fashion a 2 cm 360°wrap around an inserted 52 Fr bougie ( Figure 1E ). The wrap is usually anchored to the right crus to avoid transhiatal migration ( Figure 1E ). This operative technique is essentially the same as that described by Anvari and Allen (9), although we developed this strategy independently. Crural repair is performed only in very large and obvious hiatal defects or when the short gastric vessels have been cut, due to a fixed and small fundus (making the formation of a loose wrap impossible).
POSTAL QUESTIONNAIRE
At a median (range) follow-up time of 25 months (6-82 months) we sent the patients a self-assessment questionnaire regarding symptomatic outcome of the operation. Non responders received a secondary survey. Two patients had died for unrelated reasons. One patient was not reached (lost to follow up), leaving 132 patients eligible for evaluation. The questionnaire consisted of 21 questions asking about sick leave and whether sick leave had been prolonged, in addition to those 19 questions shown in Table 1.
STATISTICAL ANALYSIS
Statistical evaluations were performed using standardized software (StatView). Association between factors were tested by the chi-square significance test or by Fisher's exact test as appropriate. P < 0.05 was considered significant.
RESULTS
Median (range) operation time was 65 minutes (33-185 minutes). Per-and postoperative complications occurred in four patients (3 %). One patient had an oesophageal perforation during dissection, which was sutured and managed laparoscopically at once, without further sequel. One patient had a laceration of the splenic capsule with bleeding, also managed during the same operation without conversion. One patient had a herniation of the entire stomach to the thorax after extensive vomiting during the first postoperative day and was reoperated (the anterior crural repair stich had cut through the crural muscle fibers). The other patient with postoperative complication suffered from severe dysphagia and was eventually reoperated some weeks later. This patient was considered a failure (had persistent severe dysphagia, not relieved by dilatations and eventually treated by laparoscopic loosening of the wrap). So far, five reoperations (5/135; 3.7 %) have been necessary (one paraoesophageal herniation 6 months after primary operation (no crural repair), one herniation of the entire stomach, one for severe dysphagia and two was reoperated in other hospitals (one abroad), for reasons not known). There were no conversions and no mortality. Postoperative hospital stay ranged from 1 to 24* days (median 2 days).
(*Respiratory insufficiency due to atelectasis following herniation of the entire stomach to the thorax). Table 1 . Seventy-seven percent of the patients (92/ 120) said they suffered from dysphagia in the immediate postoperative period. This period of postoperative dysphagia ranged from 1 to 48 weeks, with a median duration of 4 weeks. Thirty-one percent (37/ 120) of the patients still had some occasional difficulties with swallowing at the time of the questionnaire. Median sick leave was 2 weeks (range 0-8 weeks). Twenty-one percent (25/120) of the patients had their sick leave prolonged (usually by one week). There was no significant association between different outcome variables and crural repair (Table 2) .
When all major and minor operational sequel is considered together with relapse of symptoms, only 19 % (23/120) can be regarded totally symptom free two years after operation.
DISCUSSION
Many authors stress the importance of postal crural repair and total fundus mobilisation for satisfactory outcome (14-16) while others have shown equally satisfactory results without these steps (9, [11] [12] [13] 17) . Most surgeons would agree that the aim should always be at a loose and tension free wrap, but in our opinion this can be achieved without mobilisation of the fundus and division of the short gastric vessels in the majority of patients. This opinion is supported by at least two prospective randomized trials, showing no difference in clinical or objective outcome between groups with and without fundal mobilisation and division of the short gastric vessels (12, 13) . On the other hand, these studies may indicate that a loose and tension free wrap is of minor importance. There is as yet no evidence that division of the short gastric vessels will lead to any significant long-term difference in the postoperative dysphagia rate (18) .
We do not routinely perform crural repair because there is no evidence that crural repair will contribute to the antireflux function of the wrap. If, how-ever, transhiatal herniation is considered a risk at operation an anterior crural repair is preferred and the wrap is always anchored to the right crus. Those who advocates postal crural repair claim this will increase intra-abdominal oesophageal length and ensure better positioning of the wrap in the abdomen. This may be a fact in the presence of a short oesophagus, but short oesophagus is a rare condition and the intraabdominal oesophageal length is usually not a problem. In a prospective, randomized trial comparing anterior vs posterior crural repair no difference in symptoms of postoperative dysphagia, relief of heartburn, or overall satisfaction could be shown (11) . We prefer the anterior repair simply because it is easy to perform, fast and requires no extensive retrogastric dissection. Adequate exposure of the posterior crura requires retrogastric dissection, sometimes to the lesser sac, which will mobilise the stomach more than needed, thus making the fundal wrap more prone to dislocation in either direction. Minimal paraoesophageal dissection technique will anchor the fundal wrap better in a tight retrogastric tunnel, therefore retrogastric dissection should be avoided whenever possible. This technique will shorten operative time and minimise the risk, factors of importance in any operation. If, however, mobilisation of the fundus with division of the short gastric vessels is considered necessary, crural repair is mandatory in order to avoid transhiatal herniation. We strongly believe the operation has to be tailor made to suite the individual patient.
Our result shows that laparoscopic fundoplication is safe and effective and can be carried out with minimal morbidity and short hospital stay. Symptomatic outcome was assessed through many questions asking the same thing, all pointing at a 90-95 % success rate at two years. These results are comparable to those after open technique (15, 19) and to those reported after more conventional laparoscopic techniques (3-5, 7, 8, 10).
It must be pointed out that both operating surgeons can be regarded experienced and this serie does not include the learning curve as both surgeons have left this curve behind in elsewhere hospitals. The presence of dysphagia was reported by 31 % of patients at two years, a figure similar to that reported by Bammer et al (27.5 %) at 5 years (3). However, the symptoms were mild and not disturbing, as shown by the fact that 90 % were happy with the outcome. None of these patients wanted any further interventions. So far, only one patient have suffered from severe and persistent dysphagia requiring dilatations and reoperation and no operation has been undertaken for the reoccurrence of reflux symptoms. Nevertheless, the operation can not be considered without sequel for these patients.
The problem of abdominal bloating after fundoplication is well recognized. In this serie 76 % of patients reported abdominal bloating had increased as a result of the operation and 24 % found this troublesome. In a recent study (10) , postprandial bloating actually decreased after floppy Nissen's fundoplication but inability to relieve abdominal bloating by belching was reported by 71-77 % of the patients (10) (76 % increase in this study). Persistent abdominal bloating in 21 % of patients have been reported by others (3). The exact causes to this problem is not known, but inability to belch and reduced fundic volume may predispose patients to the development of gas bloat after fundoplication. Further research is needed to determine why some patients develop troublesome bloating, while others do not. The risk of troublesome gas bloat has to be pointed out for the patient prior to operation.
We have not routinely performed oesophageal manometry preoperatively until now as there are several reports showing that oesophageal dysmotility does not affect the outcome regardless of operative technique used (17, 20, 21) . However, more than half of the patients had both 24h pH-monitoring and oesophageal manometry including many patients with obvious oesophagitis on preoperative endoscopy. Our only patient with severe dysphagia did not have preoperative manometry and showed oesophageal dysmotility on postoperative recordings. Whether dysphagia could have been avoided by using a tailored approach (partial fundoplication, as done in 4 patients) in this patient is doubted, but it made us reconsider preoperative manometry on a routine basis as there is nothing to loose, and in addition, will help to exclude patients with occult achalasia or other motoric disorders, for which fundoplication may have disastrous consequences.
To say that only 19 % are completely symptom free two years postoperatively is perhaps a pessimistic comprehension of the results. Most operative sequel are minor and a small price to pay for the increased well being and quality of life associated with the successful treatment of GORD. Most patients pay this price gladly and without complaint. Nevertheless, there is often a price to pay and this must be pointed out to the patient.
There was a tendency to treatment difference between the groups of patients with and without crural repair, regarding antireflux medication (Table 2) . Of the patients with a crural repair 93 % were off all kinds of antireflux medication compared to 81 % of the patients without crural repair (P = 0.08). This dif-ference did not reach statistical significance. No tendency to treatment differences between the groups concerning any other outcome variable was seen (Table 2). As there were only 12 posterior crural repairs we were unable to compare the outcome between posterior and anterior crural repair. However, as pointed out earlier, a prospective, randomized trial failed to show any short term differences between the groups of patients with anterior and posterior repair (11) .
Our follow-up is purely clinical and objective measures using either pH monitoring or endoscopic examinations were not done. It is possible that some patients who claimed relief of symptoms might demonstrate some abnormalities if they underwent pHmonitoring and/or endoscopy. On the other hand, recent studies have shown that more than half of patients claiming heartburn after antireflux surgery had normal acid exposure on postoperative pH monitoring (5, 10). For this reason, the symptoms experienced by patients ultimately determine the success or failure of the operations, not the outcome of follow-up tests or the surgeon's opinion regarding technical success. However, successful and comparable outcome following fundoplications with the same technique has been shown also by more objective means (9).
In conclusion, laparoscopic fundoplication by minimal dissection technique is a fast and safe way to treat GORD, with a 90 % success rate at 2 years. However, laparoscopic fundoplication is seldom without some sequel for the patient.
